In the SLC linac, low emittance beams with typical transverse dimensions less than 0.2 mm must be accelerated without effective emittance growth. In order to monitor this we have installed a high resolution beam profile monitor system which consists of an aluminum target covered with a fine-grained phosphor, a magnifying optical system, a television camera and video signal recording electronics. is the quadrupole strength at the minimum of the parabola, and auj are the beam size and divergence matrix elements5 at the quadrupole (ao -al)) Emittance data can also be processed using an analysis program which extends this technique so that more than one upstream quadrupole may be varied.
ABSTRACT
In the SLC linac, low emittance beams with typical transverse dimensions less than 0.2 mm must be accelerated without effective emittance growth. In order to monitor this we have installed a high resolution beam profile monitor system which consists of an aluminum target covered with a fine-grained phosphor, a magnifying optical system, a television camera and video signal recording electronics. The image formed when the beam strikes the phosphor screen is viewed on a CRT monitor at the console and selected horizontal and vertical slices of the beam spot intensity are recorded. A 20 MHz transient waveform recorder is used to sample and digitize the raw video signal along the selected slice. The beam width is determined by fitting the background subtracted data to a Gaussian. Beam spots less than 6 x 
is the quadrupole strength at the minimum of the parabola, and auj are the beam size and divergence matrix elements5 at the quadrupole (ao -al)) Emittance data can also be processed using an analysis program which extends this technique so that more than one upstream quadrupole may be varied.
Since Usys contributes to the observed width in quadrature we see that it does not affect the determination of co and Ko. However it makes a contribution to the observed emittance, For example, a system resolution of 10OAm will cause em 1.5Cr for a 10 GeV SLC beam (fi -10m, -yE, = 3 x 10-5 mrad). It is clear from the above expression that the requirements made on the performance of the profile monitor can be relaxed somewhat by placing it in an appropriate location. Figure 1 A development program is underway to push this limit lower. By decreasing the scale of the device (smaller lens to screen distance) and improving the lens focusing procedure, we expect to achieve ausy, = 30,um. At this level, the grain size of the phosphor may become an important factor.
SYSTEM OVERVIEW
2 shows the mechanical construction of the profile monitor. The screen itself, shown in the inset, has an active area
